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Abstract— The study was conducted to evaluate the effect of prosopis africana seed coat meal (PASCM) on the 
performance and nutrient utilization of three hundred (300) Nera brown day-old pullet chicks that were fed for 


56 days. The birds were randomly allotted to 5 experimental diets with 3 replications of 20 birds each. The 
diets were formulated with the inclusion of PASCM at 0, 15, 20, 25 and 30% levels, respectively and the data 
collected were subjected to analysis of Variance in a completely randomized design. Results obtained showed 
that the 0%(control diet) had the highest feed intake of 31.94g/bird/day. While the best FCR (3.09) and highest 
final weight gain (608.33g/bird) were obtained in 0% PASCM inclusion level. Also birds on 0% PASCM 
inclusion level had the highest value of weight gain (10.33g/bird) and best protein efficiency ratio (0.64). 
Mortality was not observed. The digestible CP and EE were highest (P<0.05) in 0% PASCM inclusion but did 
not differ significantly (P > 0.05) from 15% and 20% inclusion levels. It was therefore concluded that 20% 
PASCM inclusion level could be adopted for optimum growth performance and digestibility in pullet chicks’ 


diets. 
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I. INTRODUCTION 


Inadequate supplies of feedstuffs at economic prices 
continue to limit the production of animal protein in Nigeria. 
This is because the cost of animal feed accounts for 60% and 
70% of the cost of production in poultry enterprises in 
Nigeria. Nutritionist and other professionals therefore, strive 
to reduce this cost to maximize profit [1,2]. 


This high cost of feed ingredients has scared some farmers 
from poultry business [3]. The conventional feed like maize 
continues to be expensive. Maize constitutes the main 
component of energy diet in poultry production in Nigeria, 
suggesting that any increase in the price of maize may 
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increase the price of animal products. Therefore, there is the 
need to find an alternative feed resource which can replace 
maize [4, 5] in the diets of pulletchicks. The use of 
agricultural by-products and kitchen wastes like maize bran, 
rice bran and Prosopis africana seed coat meal (PASCM) 
etc. as feed resources can be achieved in poultry diet after 
careful study. This will help to reduce the competition for 
maize and increase animal protein at a relatively lower cost 
and improve net profit [6, 7,8, 9]. 


The availability of PASCM and its free acquisition brings it 
into focus as a replacement for maize in poultry nutrition. 
PASCM is high in crude fibre and low in energy compared 
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to maize diet but can be used to replace maize as energy 
source [10, 11] in pullet chick diets with some exogenous 
enzymes (e.g polyzme) fortification [12, 13, 14]. This study 
was sought to provide alternative feedstuffs to address the 
global feed crisis with the use of PASCM without affecting 
the performance and nutrient digestibility in pullet chicks. 


Il. MATERIALS AND METHODS 
Experimental Site 


This study was conducted at the poultry unit of Ohagwu 
farm,Ochodu Ukpa Igede, Oju Local Government Area of 
Benue State, Nigeria. Oju Local Government Area lies 
between Latitude 6°51! north and Longitude 8°25! east in the 
Southern Guinea Zone of Nigeria, with a climate that has 
two distinct seasons. The wet season covers mid-March to 
mid-November, while dry season starts in late November to 
early March in which high temperature is experienced 
between February and April. Oju Local Government Area 
has an annual rainfall ranging from 1200 mm tol500 mm. 
The temperatures are generally very high during the day, 
particularly in March and April with a mean daily 
temperature of 26°C, and daily minimum temperature of 
16°C to 21°C and maximum daily temperature of 31°C to 
37°C in dry and wet seasons. The relative humidity ranges 
from 42% to 75% depending on the time of the day and 
season of the year [15]. 


Test ingredient 


Prosopis africanaseed coat meal (PASCM) was sourced 
from women in Oju Local Government Area that produced 
food condiment (Okpehe or Dawadawa) from prosopis 
africana seeds. 


Experimental Birds and Management 


A total of 300 Nera brown day-old pullet chicks were 
randomly divided in five groups in a complete randomized 
design with each treatment having three replicates containing 
twenty birds per replicate. Five experimental diets were 
formulated from a mixture of maize, Prosopis africana seed 
coat meal soybean meal, rice bran, blood meal, bone meal, 
palm oil and vitamin/mineral/premix as shown in Table 1. 
They were intensively managed in deep litter system 
throughout the experimental period. Feed and water were 
given ad libitum. Record of initial weight, final weight, body 
weight gain and feed intake were taken while feed 
conversion ratio, protein intake and protein efficiency ratio 
were estimated. 


Dietary treatment 
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The PASCM was sundried for 10 days and milled. It was 
then incorporated into 5 diets at 0, 15, 20, 25 and 30% levels 
as replacement for maize (Table 1). 


Digestibility trials 


At the 7" week of the experiment, 2 pullet chicks from each 
replicate were randomly selected and managed in clean 
disinfected metabolic cages. They were allowed 3 days of 
acclimatization and four (4) days of feacal collection. A 
known weight of feed was given daily. The feaces voided 
each day per treatment per replicate were weighed fresh and 
oven dried to a constant weight, ground and used for 
proximate analysis as outlined in A.OA.C [16]. 


Statistical analysis 


The data obtained were subjected to one way analysis of 
variance (ANOVA) and in a completely randomized design 
using the procedure outlined in the Minitab [17]. Where 
significant difference between treatment means occurred, 
they were separated using Minitab [17] software. 


Il. RESULTS AND DISCUSSION 
Pullet Chick Performance 


Table 2 showed the effect of PASCM treated with polyzyme 
on the performance of pullet chicks. Average final weight, 
average weight gain, average feed intake and feed 
conversion ratio were observed to be significantly different 
(P <0.05) among treatment groups but there was no 
discernable pattern. The average final weight (463.33 — 
608.33g/bird) obtained in this study are comparable with the 
value (580.00g/bird) reported by [7] as growth performance 
of pullet chicks from 0 — 8 weeks in the tropics. However, 
protein intake and protein efficiency ratio were not 
significantly difference (P > 0.05) among the treatments. 


Birds placed on 0% (control) PASCM inclusion level 
recorded the highest feed intake (31.94g/bird/day). This 
result disagrees with the reports of [18, 19] who obtained 
higher feed intake (38.72 — 57.86g/bird/day) in which the 
fibre content of feed was increased when non-conventional 
feedstuffs were used. The decrease in feed intake observed in 
the PASCM based diets may be attributed toinherent anti- 
nutritional factors in PASCM. [20, 21, 22] have 
reportedsome anti-nutritional factors like non-starch 
polysaccharides (NSP) and phytotoxins inProsopis africana 
products that effect performance.[23] had earlier suggested 
the use of exogenous enzymes in the nutrition of poultry 
when fibrous feed materials were included in the diet. The 
best Feed Conversion Ratio (FCR) was recorded in0% 
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PASCM inclusion level, though polyzyme was included in 
the diets, the ability of the chicks to utilize the fibre content 
of PASCM was less efficiency beyond 20% level. [24, 19] 
reported that higher levels of fibre in the diets have negative 
effect on protein intake and this was evident in the 25% and 
30% PASCM inclusion levels. 


Nutrient Digestibility 


The result of nutrient digestibility as shown in Table 3 
indicated significant difference (P < 0.05) in the digestible 
dry matter (DM), crude protein (CP), ether extract (EE) and 
nitrogen-free extract (NFE). However, crude fibre (CF) did 
not show significant difference (P <0.05) among the 
treatments. This may be due to inclusion of polyzyme in 
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PASCM based diets. [12, 14,19,23, 25] have reported 
increased apparent nutrient digestibility of high fibre diets in 
monogastric (e.g. Poultry) diets when exogenous enzymes 
were included in the diets. 


IV. CONCLUSION 


The non-significant difference in treatment 0, 15 and 20% in 
the final weight, weight gain, feed intake, feed conversion 
ratio, protein intake and protein efficiency ratio suggests that 
upto 20% of PASCM inclusion level in the diets of pullet 
chicks could be adopted for optimum growth performance 
and nutrient digestibility. 


Tablel. Ingredients and dietary Composition of Pullet Chick Diets 


Experimental diets 











Ingredients 0% 15% 20% 25% 30% 
Maize 51.45 43.73 41.16 38.58 36.02 
PASCM - 7.72 10.29 12.86 15.44 
Sobean meal 31.00 31.00 31.00 31.00 31.00 
Rice bran 9.00 9.00 9.00 9.00 9.00 
Palm oil 1.00 1.00 1.00 1.00 1.00 
Blood meal 2.00 2.00 2.00 2.00 2.00 
Bone meal 3.00 3.00 3.00 3.00 3.00 
Limestone 1.50 1.50 1.50 1.50 1.50 
Vit./Min/permit 0.25 0.25 0.25 0.25 0.25 
Salt (Nacl) 0.30 0.30 0.30 0.30 0.30 
Enzymes - + + + + 
Total 100.00 100.00 100.00 100.00 100.00 
Determined nutrients 

Dry matter 88.37 88.34 86.30 87.47 86.82 
Crude protein 22.77 22.45 23.31 22.84 223.35 
Crude fibre 5.68 6.79 6.39 7.13 6.73 
Ether extract 4.69 5.29 5.39 4.78 5.55 
Ash 10.44 9.53 9.388.98 8.75 8.61 
Nitrogen-free 

Extract (NFE) 56.43 56.16 55.30 56.49 55.77 
Metabolizable 

Energy (kcal//kg) 3226.11 3253.35 3262.75 3238.13 3301.90 





PASCM = Prosopis africana seed coat 


meal 
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Table 2: Effect of Prosopis africana Seed Coat Meal on the Performance of Pullet Chicks 








PASCM ICLUSION 
Parameters 0% 15% 20% 25% 30% P.V. 
Initial weight 29.45 29.58 29.98 29.10 29.87 0.83 
Final weight 608.33° 558.33 560.00° 478.33? 463.33? 0.01 
Weight gain(g/bird/day) 10.34° 9.44° 9.46° 8.02? 7.74” 0.01 
Feed intake(g/bird/day) 31.94° 31.348 30.74% 30.42% 28.88° 0.03 
Feed conversion ratio 3.09% 3.37% 3.25% 3.798 3.748 0.04 
Protein intake (g/bird/day) 6.64 6.39 6.23 6.14 5.79 0.68 
Protein efficiency ratio 0.64 0.68 0.66 0.77 0.75 0.30 





a.b means within each row with different superscripts are significantly different (P<0.05), NS = Not significantly different (P > 








0.05). 
Table 3: Effect of Prosopis africana Seed Coat Mealon the Nutrient Digestibility 
PASCM INCLUSION 

Digestible 0% 15% 20% 25% 30% SEM 
Dry matter 74.124 71.40° 74.28 ° 70.16% 68.63 ° 0.00 

Crude protein 70.562 68.33% 69.652 64.52> 67.99 * 0.05 

Crude fibre 67.17 64.90 67.20 63.49 62.90 0.19 

Ether extract 81.03 ° 79.57* 78.54° 73.18 74.21° 0.01 

Nitrogen free 

Extract 70.71 68.03% 70.59° 66.75" 64.19° 0.00 





a.b.c: Means in the same row with different superscripts differed significantly (P<0.05). SEM = Standard Error of Mean. 


[1] 


[2] 


[3] 


REFERENCES 


Aletor V.A (2005) Alternative energy and protein feed 
resources in livestock feeding. A Revisit of Possibilities and 
constraints. A paper presented at the Annual Conference of 
Annual Science Association of Nigeria (ASAN) held at the 
University of Ado-Ekiti, Ekiti State 13" - 1 September, 
2005. 

Odeh, M. O., Igwebuike, J. U., Ubosi, C. O. and 
Akwukwaegbu, S. E. (2012). Performance,digestibility and 
carcass characteristics of broiler chickens fed with graded 
levels of rice milling waste. Katsina-Ala Multidisciplinary 
Journal, 1 (2):38- 50. 

Musa, R. R. and Olarinde, L. O. (2008). Cost and return 
implications in poultry farming in Ido Local Government 
Area of Oyo State. towards 


In: Animal Agriculture 


ISSN: 2456-1878 
https://dx.doi.org/10.22161/ijeab.61.36 





[4] 


[5] 


Millennium Development in Nigeria(Adeyemi, O. A., 
Ogungbean, R. M., Dada, R. O., Emolorunda, O. O., 
Awojibi, H. A., Ore, O. B. and Agunbiade, J. A. eds.). 
Proceeding of the 33rd Annual conference of the Nigerian 
Society for Animal production held at the College of 
Agricultural Science, OlabisiOnabanjo University, Ogun 
State, Nigeria, Pp. 312-315. 

Kwari, I.D. (2008). Alternative energy feed resources in 
feeding poultry. Ph.D. Non-Thesis 
presented at the Department of Animal Science, Faculty of 


seminar. A paper 


Agriculture, University of Maiduguri, Maiduguri, Borno 
State, Nigeria. 

Eruvbetine D., Tajudeem I.O ., Asdeosu, A.T. and Oloyede, 
A.A. (2003). Cassava (Manihot esculenta) leaf and tuber 


293 


M.O. Odeh et al. 


concentrate diets for broiler chickens. Bio-resources 
Technology, 86: 277 — 281. 

[6] Dafwang, I.I and Shwarmen, E.B.N. (1996). Utilization of 
rice offal in practical rations for broiler chicks. Nigerian 
Journal of Animal Production, 23:21-23. 

[7] Oluyemi, J. A. and Roberts, F. A. (2000). Poultry production 
in Warm wet climates, 2! Edition, spectrum Book Ltd, 
spectrum House Ring Road Ibadan, Nigeria, 176Pp. 

[8] Diarra, S.S., Kwari, I.O and Ubosi C.O. (2002). Potential of 
millet bran as substitute for wheat bran in broiler chicken 
diets. Journal of Sustainable Agricultural Environment, 4: 
165 — 169. 

[9] Yusuf, A.L. Tukur H.M., Abubakar, A. and Olarede, B. 
(2002). Energy requirement of layer chicks in a serni-and 
environment. Repositioning Animal Agriculture for the 
Realiszation of National Vision 2020. In: Proceeding of the 
13 Annual Conference of Animal Science Association of 
Nigeria (ASAN) (Bawa, G.S., Akpa, G.N., Jokthan, G.E., 
Kabir, M. and Abu, S.B., Eds.), September, Pp. 15 — 19. 

[10] Sanni, O.M. (2015). The effect of Iron tree (Prosopis 
africana) sees meal on the performance characteristics of 
laying Japanese quails (coturnix coturnix Japonica). B. 
Agriculture, Department of Annual Production. Federal 
University of Agriculture, Makurdi, Benue State, Nigeria. 

[11] Abang, F.B.P, Ikwume T. and Ira-Ibor, B.O (2016). Carcass 
and Organ Characteristics of growing Japanese quail 
(coturnix coturnix japonics) fed diets containing boiled 
Prosopisafricana seed coat meal. Global Journal of 
Agriculture Research, 4(6); 1-6. 

[12] Chesson, A. (1993). Feed Enzyme. Animal Feed Science 
Technology, 45: 65-79. 

[13] Bedford, M. R. and Morgan, A. J. (1996). The use of 
enzymes in poultry diets. World Poultry Science Journal, 52: 
61-68. 

[14] Classen, H.L. (1996). Cereal grain starch and exogenous 
enzymes in poultry diets. Animal Feed Science Technology, 
62: 21-22. 

[15] Oju (2003). Oju physical online, Oju LGA, Benue State SA3. 
Last edited on September 2015,at20:41,Time Zone WAT 
(CTC+1). Oju Physical Setting Online. Com 29 Jan. 

[16] O.A.C. (2000). Official Methods of 
Analysis.17"Edition.Association of Official Analytical 
Chemists. Washington, D.C. 

[17] Manitab (2014). Minitab statistical software manual. C. 
Version. Release 16, New York Media Cybernetics. 

[18] Awesu J.R. Bamgbose, A.M., Oduguwa, O.O., Fanimo, A.O. 
and Ogumtana, E.B. (2002) Performance and nutrient 
utilization of rice milling waste. Nigeria Journal of Animal 
Production, 29: 181- 188. 

[19] Bello, K.O Sogunle O.M., Aderibegbe, O.B., Ugwoke J.I., 
Fanimo A.O and Eruvbetine, D. (2009). Performance and 
nutrient utilization of pullet chicks fed diets containing 
groundnut husk. In: Poultry Summit (Ola, S.I, Fatiou, A.O 
and Fatufe, A.A. Eds.). Proceeding of the 3"! Nigeria 


ISSN: 2456-1878 
https://dx.doi.org/10.22161/ijeab.61.36 





International Journal of Environment, Agriculture and Biotechnology, 6(1)-2021 


International Poultry Summit held on 22-26 February, 2009, 
Ogun State, Nigerian Pp. 129 — 132. 

[20] Uzogara, S. G., Morton, I. D. and Daniel, J. W. (1990). 
Changes in some anti-nutrients of cowpeas 
(Vignaunguiculanta) processed with “Kanwa” alkaline salt 
plant food. Human Nutrition, 40: 249-258. 

[21] Njoku, V. O. and Obi, C. (2009). Phytochemical constituents 
of some selected medical plants. Academic Journal of Pure 
and Applied Chemistry, 3(11): 228 - 233. 

[22] Adikwu, M.U; Ezeabasili, S.I. and Esimone, C.O. 
(2001)."Evaluation of the physico-chemical properties of a 
new polysaccharide gum from Prosopis africana".Bollettino 
chimic ofarmaceutico, 140 (1): 40—45. 

[23] Bawa, G. S., Alayande, L. A. and Ogundipe, S. O. (2010). 
Effect of maxigrain (R) Supplementation on the utilization of 
brewers dried grain and maize offal-based diets for broiler 
chickens. Nigerian Journal of Animal Science, 12: 29-39. 

[24] Abiola S.S and Tewe O.O (1999) Cocoa husk in cockerel’s 
diets. Journal of Agricultural Science and Technology, 2(2): 
131 — 133. 

[25] Palender, S., Masi, M. and Jarvinen, S. (2005).The age of 
growing turkeys on digesta viscosity and nutrient digestibility 
of maize, wheat, barley and oats fed as much or with enzyme 
supplementation. Archive of Animal Nutrition, 59:191-203. 


294 


